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Introduction
Effectiveness of marine conservation area management is an effort to measure degree of area management to examine whether it has achieved the objectives of a marine conservation area (Hockings et al. 2006) . There are many aspects in every marine conservation area (MCA), such as biophysical factors, governance, and social economy, that directly or indirectly affect the total management performance. When designed properly and managed effectively, MCA will play important roles in protecting the ecosystem (IUCN-WCPA 2008) . Therefore, many institutions and governmental agencies as well as public have a high expectation on MCA in maintaining the ecosystem functions and marine biodiversity, in addition to improving the socio-economic condition as a result of the increase in fishery production, so that income and food sovereignty will improve (Parks et al. 2006) . History of Southeast Aru Conservation Area has been started 21 years ago. In summary, research studies underlying the establishment of marine reserves is now converted into marine nature Reserve (SAP) and it showed that the existence of ecosystem and its resources in Southeast Aru conservation area has been declining due to unsustainable exploitation (Far-Far 2005) . This occured because there was lack of knowledge of local community about functions and benefits of the area (PUSDI-PSL UNPATTI 1993; Person & de Jongh 1993; Hitipeuw et al. 1994) ; unclearly boundary of conservation area including zonation plan and unavailable plan of management area (Yayasan Hualopu 1997) ; the activities of community empowerment have not done in a good way (Maitimu 1995) ; controlling and law enforcement of unregulated has not been optimally in the area (Djohani & Alwi 1996) . All of the various research above indicated that there are many things to be arranged in this area. Therefore, one of the aims which need to be in depth study was to analyse and to determine the extent of management effectivity level and conservation impact in this area in order to be an inputs to the management body, government in arranging, determining and implementation policies, program and activities in the area. information related to biophysical condition, social economy and culture and governance, through interviews, focus group discussion, and secondary data sources from the result of related institution reviews. Data obtained were focused on government institutions, management bodies, and communities and other users in the area.
The determination of effectiveness level and impact of conservation area management was conducted by method using approach according to Carter et al. (2011) , which is completed with Excel software. To calculate rank of conservation effect, several questions in the score card have been weighed based one of the criteria, (adapted from Kapos et al. 2009) i.e. implementation activity (IA), output (O), result (R), and conservation effect (CE). To calculate the percentage for the determination of conservation effect (CE) rank a simple Equation [1] below is used: [1] note: CE = conservation effect (%) N = number of CE questions with the answer "Yes" D = number of total CE questions relevant/applicable in a MCA The percentage produced is directly correlated with the rank of CE as follows: Rank-1 CE has not yet measured or observed, or observed at less than a quarter (<25%) of known effects Rank -2 CE is measured or observed at more than a quarter (>25%) but less than half (<50%) of known effects Rank -3 CE is measured or observed at more than half (>50%) but less than three quarter (<74%) of known effects Rank -4 CE is measured or observed at more than three quarter (>75%) of known effects. To give a justification to the effectiveness of assessment, further analysis was done using index of conservation area effectiveness (IEKK) approach which was determined based on categories of biophysics (B), social economy (SE), and governance (G) using Equation [2] modified from Morenoa et al (2001) , as follows:
note: IEKK = index of conservation area effectiveness 3 = number of categories of conservation area assessment i = biophysical category j = socio-economy category k = governance category n, o, p = assessment table (Table A = 1; Table B = 2; Table C = 3, and note: Y = Answer "Yes" for each question in each category T = Answer "No" for each question in each category Index value was determined in 5 class ranges, so that the measured effectiveness level can be categorized as not effective, less effective, fairly effective, and very effective (1) (2) (3) (4) (5) . (1) defined marine conservation area as protected marine area, managed by using zonation system, to achieve a sustainable management of fishery resources and environment. Furthermore, in section 2 verse (1) it is stated that the implementation of marine conservation area establishment conducted with the following objectives: 1 to protect and sustain fish resources and important ecosystem types in marine area to ensure the sustainability of its ecological functions 2 to realize a sustainable use of fish resources and ecosystem as well as its environmental 3 to sustain local wisdom in the management of fish resources in and/or around marine conservation area, and 4 to improve people's welfare around marine conservation area. While the goal of conservation area itself is stated in version (2) i.e. a sustainable use of fish resources and its ecosystem, and the environmental services within, while maintaining local wisdom, so as to ensure availability, sustainability, and the improvement of value quality and its diversity, to improve people's welfare, especially those living around the marine conservation area. Area zoning is a division of areas (zones) that reflects a certain treatment in each zone. Zoning aims at optimizing the function and allocation of natural resources and ecosystem potentials in each part of the area.
Effectiveness of conservation area management
Marine Per.30/Men/2010 concerning Management Plan and Zonation of Marine Conservation Area section 14 stated that sustainable fisheries zone is allocated for protection of fish habitat and population, fish exploitation using e n v i r o n m e n t a l l y f r i e n d l y g e a r s a n d m e t h o d s , environmentally friendly cultivation, tourism and recreation, research and development, and education.
Southeast Aru Islands Conservation Area is one of conservation area established by central government through Decree of Minister of Forestry RI No 27/Kpts-II/1991 with a status of Marine Nature Reserve of Southeast Aru Islands. Southeast Aru Islands is established based on the results of biophysical and socio-economic survey which indicated that the existence of this area should be maintained because it holds endemic resource potentials, those are turtle, dugong and crocodile, and supported by a diversity of ecosystem. Other considerations used to decide this area as conservation area there are 7 islands, in which 3 of them are the outermost islands of Indonesia that are located at the boundary of Indonesia and Australia non-inhabitant very small island and is a historic area for people of Aru Islands.
Rank of area management
Result of analysis on electronic work sheets showed that the conservation area still in the stage of first management level or that the management is just about to start. This conclusion is based on the result of analysis that the score value at level 1 has reached 78.57%, while it is stipulated in the electronic works sheet that if the score is equal or greater that 75% the level has reached the expected positive results ( Table 1) .
The results of calculation showed that the management level 2 has reached 28.57%, level 3 management has reached 7.14%, while level 4 and 5 of management do not have 0%. Therefore, based on the consensus of threshold score equal or greater than 75%, it can be said that the management levels of 2, 3, 4, and 5 have not reached the expected positive results ( Figure 1 ).
Based on the obtained score values it is revealed that the management level 1 to 5 still have components that have not been implemented yet. Therefore, it becomes necessary to describe those components to make recommendation for the management body in preparing and implementing management efforts.
Management level 1
The result of analysis showed that management level 1 is considered has reached the expected result in area management. However, the achieved score value (78.57%) showed that there is 21.43% of category (Cat) and conservation criteria (CC) that have not been achieved; therefore, it is necessary to know which category or conservation criteria that have not been implemented yet.
In the electronic score Table A , there are 14 questions that consist of biophysical category (B), social-economy category (SE), governance category (G), and 4 conservation criteria (CC), those are implementation activity (IA), output (O), result (R), and conservation effect (CE). Category and conservation criteria that have not yet been implemented can be seen in Table 2 . Table 2 shows that level of biophysical, social economy and governance categories have not yet implemented one question, while based on conservation criteria there is 1 implementation activity and 2 output that have not yet been implemented by the management body in optimizing the area. Based on the definition of implementation activity, which is an activity to help actions related to conservation, there is 1 activity that has not been implemented yet to support other actions. While referring to the definition of output, it can be said that by not having held public consultation yet, various inputs, both from government and public, have not yet integrated into the various documentation in the planning of area management. Therefore, some recommendation stated before can be a reference for the management to implement them. expected that the management body seriously put efforts to improve the score value to approach the benchmark (above 75%) or directed it the maximum point (100%).
In the table of electronic score B, there are 14 questions at similar category level and conservation criteria that have not yet been implemented (Table 3) . Of the 14 questions in the electronic score model B sheet only 4 questions that have been implemented "Yes", while the other 10 has not been implemented yet "No or Do not know".
According to (Carter et al. 2011) , an area at the management level 2 already has establishment status, management institution, zonation, and management plan. Furthermore, each level of management is detailed into general category, so that if the area has reached management level 2 it means it has already passed through management level 1 and fulfill all the criteria for level 2, those are (1) unit or management organization has owned appropriate management or capacity to implement area management, (2) management plan and zonation are already available, (3) supporting infrastructure is available, and (4) funding support is available.
Based on these statement, it can be said that the conservation area has only fulfilled 2 requirements, those are establishment status and management body, while other criteria, such as zonation plan and management plan, supporting facilities, and funding program for the management interest have not yet been implemented. That is the reason why at this level it only achieved 28.57%; therefore the management body should as soon as possible put its effort to fulfill all the requirement to accelerate the area management efforts.
Management level 3
The management level 3 is the level of management with the lowest score in the electronic score card compared to other levels of management or in other words, the management level has implemented various activities revealed through the questions in the score cards. At this management level, the achieved score was 7.14%, which means there is 92.96% of activities that have not yet been implemented, or in other words only 1 question out of 14 that was answered (Table 4) .
Based on the scope of management levels and detailed criteria of an area that fulfill the criteria of management level 3 according to Carter et al. (2011) , which are: 1 endorsement of management plan and zonation plan, 2 standard operational procedure is available, 3 implementation of management plan and zonation, and 4 establishment of marine conservation area, therefore at the management level 3 the conservation area has only fulfilled 1 criteria, that is the area establishment.
Management level 4 and 5
Based on the result of analysis of management effectiveness level, the conservation area is at management level 1, while at the management level 4 and 5 1 Preparation of management plan should be based on baseline survey on biophysics and people's activities. 2 Management plan document should be informed to local government as soon as possible to be included into regional planning. SE O Are the results of social economy survey used to determine "SMART" objectives and goals for the social-economy intervention that will be achieved through MCA?
1 Economic empowerment and capacity building of community are one of important objectives to be determined in area management objectives. 2 Alternative livelihood is one of the best solutions, but it needs to consider sustainability aspect. 3 Preparation of management plan that provides space for utilization by community while paying att ention to social, economy, and cultural aspects. implementation activity biophysical output social-economy the area has not had value (0%). Based on the criteria by Carter et al. (2011) an area that have reached management level 4 should have passed the following criteria: boundary establishment, institutionalized, resource management, social economy and cultural management. An area will have reached the management level 5 when the area has fulfilled the following criteria: the management of MPA has improved people's welfare, and sustainable funding.
In general, the management effectiveness level of Southeast Aru Island conservation area can be described as follows: 1 the management of Southeast Aru Islands conservation area is at level 1, which means that the area is in the initiation phase with an achievement value of 78.57%, or based on the criteria of achievement level is fairly effective. 2 at the management level 2, or establishment phase, the conservation area have reached only 28.57% achievement value, which means less effective.
3 at the management level 3, the minimum management phase, the conservation area has only reached 7.14% of achievement value, so that it falls into not effective category. 4 the management level 4, the effective management phase, the achievement value was 0% or based on the criteria of achievement it was not effective. 5 conservation area management at level 5 means that the area has already in the self-sustaining/independent phase; in this case it has 0% of achievement value which based on the criteria of achievement level is not effective. 6 in a whole, based on the criteria of achievement level the management of conservation area has only reached 34.12%, which means that the conservation area management is less effective.
Effectiveness index of biophysical category (IEB)
Based on the number of questions on biophysical category from electronic 14 It is necessary to build field posts in the conservation area. In addition to post or office it is also expected to have efforts in turtle nursery in the area. Cat: category; CC: conservation criteria; G: governance; IA:
; B:
; O: ; SE: implementation activity biophysical output social economy obtained "Yes" answer, 7 questions (70%) obtained "No" answer or not implemented, and 1 question obtained "Do not Know" answer, resulting in the value of effectiveness index of conservation area (IEB) of 0.22. Therefore, it can be said that at the biophysical category the effectiveness level is less effective, marked with yellow color.
Based on this index value, the conservation area management has not shown any significant progress for the improvement of resources and its environment, and even if it were paired with the utilization there has been decrease in the resources in the area. The result of this study is in line with several previous researches that show that coastal ecosystem in the world potentially interact with human activities, so there are no coastal areas and small islands that is still untouched by human (Jackson & Sala 2001; Stachowitsch 2003; Halpern et al. 2008) . The reason of the decrease in fisheries resources in the area is the increase in population density which in turn give impact on the increase in Scientific Article ISSN: 2087-0469 utilization activities both legal and illegal. Human influence is very big in coastal ecosystem (Vitousek et al. 1997; Halpern et al. 2008) . Here, conflicting human activities pressure response on ecosystem (Crain et al. 2008; Darling & Côté 2008; Doak et al. 2008; Halpern et al. 2008) .
Index of effectiveness social-economy category (IESE)
The total questions in social-economy category for all table are 11 questions, 5 of them have been implemented, with "Yes" answer, while 5 have not yet been implemented with "No" answer and 1 question was not known "Do not know". Therefore, the total percentage of the sum of implemented questions is similar to those of non-implemented questions, which is 45%. If the "Do not know" is in fact not yet implemented, the non-implemented social economy would be 65.5% and vice versa.
Changes in fisheries resource (biophysical condition) coincide with efforts of community in the area to fulfill their JMHT Vol. XIX, (2) needs, so that if the social economy condition is not taken care of, it will disturb the sustainability of area biophysical condition. At present, based on the result of analysis on fisheries community's characteristics, people feel pressures because of the more expensive living cost, limit access to child education, health, electricity, transportation and market access to sell their catch. As a consequence exploitation of resources becomes uncontrolled, and tend to be destructive. Therefore, it is important for the management body to design, establish and implement management plan according to local community's needs. This is in line with the main role of protection area, those are biodiversity conservation, together with sustainable resource management, should create benefit to the surrounding communities (Brodziak et al. 2005; Douvere 2008; Worm et al. 2009 ). In developing countries the isolation of communities in the protection areas often trigger them to struggle or fight in many ways to obtain resources for their daily needs so that it influence resource conservation (Straede & Treue 2006) .
Conservation and poverty alleviation need to be handled together through collaboration between community and government in order to achieve conservation objectives (Adams et al. 2004) . Community based conservation has become a paradigm for conservation organizations for the last 20 years (Browder 2002; Gjertsen 2005) . To ensure that protected areas achieve local collaboration and sustain in the future, a deep understanding on socio-economic dynamics will be very much influence current and future resource utilization inside and outside protected areas (de Fries et al. 2007) .
Effectiveness index on the governance category (IEG)
The highest number of questions are those related to governance (35 questions). Out of 35 questions, 14% have been implemented, 51. 4% have not yet been implemented, while 8.6% were unknown (whether they have been implemented or not), because the answer were "Do not know". Therefore, the effectiveness index on governance was 0.44 or the implementation of governance was effective. Similar to the social economy category, if the 3 "Do not know" questions have not yet been implemented, this will lower the effectiveness status of area management to the category of less effective and vice versa.
By looking at the level of management effectiveness at the category of governance the answer to the policy implementation becomes clearer/stronger that the area was established on paper only to fulfill the requirement of amount of conservation areas, but the situation is worse than expected. Direction of development policy that only places economic system and function as priorities and while ignoring ecological, social and cultural function will create complicated problems and long term social conflict. Therefore, government try to build and develop balance in ecological, economic, social and cultural function that are implemented in various policy tools and program (Gaines et al. 2010) . In the meantime, policy that refers to development framework provides guidelines for the implementation of development objectives into program and activities (Germano et al. 2007 ).
Effectiveness index of conservation area Based on effectiveness index on biophysics (IEB), effectiveness index on social economy (IESE), and effectiveness index on governance (IEG), the effectiveness index of conservation area (IEKK) for the conservation area was 0.387, meaning that the overall conservation area management in the 3 categories above is less effective, marked with yellow color. This shows that conservation area is not well managed as it should be according to law.
Conservation effect
Based on the result of analysis it is shown that the conservation area is still in the management level 1, which is an indication that this conservation area has just started. Range of activities in a newly started area usually are implementation, while the conservation effect will occur when the implementation activities have achieved goals and output that give positive impact for the environment as well as the community. Pomeroy et al. (2004) , stated that the objective of evaluation of management effectiveness is a management effort to achieve the objective and goals of protected area. The evaluation allows the improvement of protection management through learning, adaptation, and diagnose of specific problems that influence both the achieved objective(s) and goal(s). It is very important to conduct this evaluation to examine the effectiveness level, improve design, and provide information on the progress to the stakeholders. Monitoring is based on the periodic evaluation of specific ecosystem attributes, and current social economic condition or relevant to the DPL (Hockings et al. 2000) . The objectives of this evaluation is to do a deep analysis on the result and output of the program and determine the level of success of achievement in program objectives; the result of the evaluation is used for the are management (Adrianto & Matsuda 2004) .
Strategic programs to encourage a conservation area management that is sustainable, effective and give impact on people's welfare should be done continuously through various efforts in conservation area management; such as: protection of habitat and marine biota population, rehabilitation of habitat and marine biota population, research and development, utilization of fish resources and environmental services, development of community social economy, supervision and control, monitoring and evaluation and developing collaboration and conservation network. The initiation program in the acceleration of marine conservation area to support sustainable fisheries include strengthening management plan, institutional, development of infrastructure in the area and development of area management system and sustainable funding commitment should be continuously conducted to support effective conservation area management.
Conclusion
The status of conservation area management of Southeast Aru Island is at level 1 (conservation area management has just started), where biophysics, social economy, and governance categories shows that program implementation and activities in the three categories is less JMHT Vol. XIX, (2): 119-127, Agustus 2013 EISSN: 2089 -2063 effective. Index of conservation area effectiveness (IEKK) with a value of 0.387, shows that the overall conservation area in the 3 categories mentioned above is less effective, therefore conservation effect has not been able to solve area problems.
Adams WM et al. 2004 
